Purification of fetal liver stem/progenitor cells containing all the repopulation potential for normal adult rat liver.
Previously, we showed high-level, long-term liver replacement after transplantation of unfractionated embryonic day (ED) 14 fetal liver stem/progenitor cells (FLSPC). However, for clinical applications, it will be essential to transplant highly enriched cells, while maintaining high repopulation potential. Dlk-1, a member of the delta-like family of cell surface transmembrane proteins, is highly expressed in human and rodent fetal liver. Dlk-1(+) cells, isolated from ED14 fetal liver using immunomagnetic beads, were examined for their hepatic gene expression profile and characteristic properties in vitro and their proliferative and differentiation potential in vivo after transplantation into normal adult rat liver. Rat ED14 FLSPC were purified to 95% homogeneity and exhibited cell culture and gene expression characteristics expected for hepatic stem/progenitor cells. Rat ED14 FLSPC are alpha-fetoprotein(+)/cytokeratin-19(+) or alpha-fetoprotein(+)/cytokeratin-19(-) and contain all of the normal liver repopulation capacity found in fetal liver. Hematopoietic stem cells, a major component in crude fetal liver cell preparations that engraft in other organs, such as bone marrow, spleen, and lung, are totally removed by Dlk-1 selection, and Dlk-1 purified FLSPC repopulate only the liver. This is the first study reporting purification of hepatic stem/progenitor cells from fetal liver that are fully capable of repopulating the normal adult liver. This represents a major advance toward developing protocols that will be essential for clinical application of liver cell transplantation therapy.